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Stock Retrieval System 

5 This invention relates to apparatus and methods for 

the automatic retrieval and dispensing of items of 
stock, particularly, although not exclusively, packets 
of pharmaceuticals and the like in a pharmacy. 

Automated pharmacies, whereby pharmaceuticals and 

10 the like are retrieved and dispensed without the need 

for human intervention, are known in the art. Typically 
such systems comprise a robot arm in communication with 
a database of the locations of the packs on the shelves . 
When a request for a particular pack is received, the 

15 robot arm moves to the correct location, retrieves the 
desired pack and transfers it to a dispensing chute. 

The maximum output rate of such systems is limited 
by the speed with which the robot arm can move and the 
sweep area of the arm - i.e. the area which the arm may 

20 be required to cover. Clearly the output rate may be 
increased by providing a second or further robot arms, 
but this adds significantly to the cost and also adds to 
the complexity as they must be coordinated with one 
another. Shelf space tends to be allocated dynamically 

25 in such arrangements as drugs are put into the system so 
that there is no correlation between the type of drug 
and its location. Consequently there is no correlation 
between the type of drug and the time taken for it to be 
dispensed. 

30 It is recognised in the art however that some types 

and sizes of pharmaceutical packs are required much more 
often than others. In one commercially available system 
these so-called 'fast movers 1 are stored in separate, 
specially-designed shelves, each of which has its own 

35 ejection mechanism for ejecting the pack into a 

dispensing chute. Thus when a request for a fast mover 
is received, rather than "being picked from the main 
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shelves and delivered to the dispensing chute by the 
robot arm, the required pack is dispensed directly from 
the special shelf . This significantly increases the 
speed with which such fast movers may be dispensed and 
5 increases the overall output rate since the robot arm is 
not tied up with picking the commonly requested packs . 

However, this arrangement is significantly more 
costly when compared with a standard system since the 
special shelving (usually declined towards the front to 

10 aid ejection) must be installed and because each line on 
each shelf requires its own ejection system. 
Furthermore, the system either requires a complex and 
costly conveyor system to deliver the fast mover packs 
to the normal dispensing chute, or they are delivered 

15 somewhere else which necessitates personnel leaving the 
counter to collect them (thus defeating a purpose of an 
automated pharmacy) and can also mean that prescriptions 
become mixed up. 

The Applicant has recognised a further drawback 

20 with the arrangement described above - namely that the 
allocation of fast movers to the special shelving is 
inflexible. By contrast the Applicants have recognised 
that the fast movers will tend to depend on the time of 
year and even the time of day. The existing system 

25 cannot easily adapt to this. Furthermore, the existing 
system requires the special shelves to be configured to 
a particular size and shape of pack - meaning that if 
the size or shape of a pack should be changed by the 
manufacturer, the corresponding shelf will need to be 

30 reconfigured. 

It is an aim of the present invention to provide an 
improved arrangement which alleviates at least some of 
the problems set out above. When viewed from a first 
aspect the present invention provides an apparatus for 

35 storing and dispensing of a plurality of items of stock 
comprising a plurality of storage regions and a 
dispensing station, wherein said storage regions are 
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arranged to circulate around a continuous path such that 
each storage region is periodically brought into 
alignment with the dispensing station so as to allow 
items to be removed from the storage region at the 
5 dispensing station. 

When viewed from a second aspect the invention 
provides a method of storing and dispensing a plurality 
of items of stock comprising placing said items of stock 
in a plurality of storage regions and circulating said 

10 storage regions around a continuous path such that each 
storage region is periodically brought into alignment 
with a dispensing station and removing items from the 
storage region at the dispensing station. 

Thus it will be seen by those skilled in the art 

15 that in accordance with the invention items - such as 
pharmaceutical packs - may be stored in circulating 
storage regions and ejected at a dispensing station when 
required. By employing the arrangement of the invention 
in an automated pharmacy and using it to store fast 

20 movers - i.e. commonly requested packs - a significantly 
higher output rate may be achieved as compared to a 
system without this arrangement. However, this may be 
achieved without increasing the overall cost too greatly 
since it does not require an ejection mechanism for each 

25 storage region. Indeed only a single dispensing station 
could be employed. Furthermore, since removal of stored 
items takes place only at the dispensing station - i.e. 
a predetermined point on the circulatory path - the 
items may be loaded onto the storage regions from the 

30 same side that they will be ejected. This allows 

greater flexibility in the design and operation of the 
system. 

The storage regions may be circulated by any 
suitable means e.g. a chain, conveyor belt, track or the 
35 like 1 . The storage regions of the invention could simply 
comprise areas of the conveyor belt, track or the like. 
Preferably though the storage regions are physically 
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delimited. This will help to ensure that an item in the 
storage region remains within at least a known range of 
positions to allow reliable transfer to the dispensing 
station. 

5 Preferably the storage regions comprise at least 

one shelf, more preferably a plurality of shelves. The 
shelves help to contain the items whilst allowing free 
access for loading or removing them. The provision of a 
plurality of shelves opens up the possibility of 
10 dispensing a plurality of items simultaneously. Most 
preferably such shelves are reconf igurable in width 
and/or height - e.g. by using temporary dividers - to 
allow most efficient use of the storage region. The 
removal of the items from the storage region at the 
15 dispensing station could be achieved in a large number 
of ways. The storage region itself may comprise means 
for removing an item or items therefrom. For example 
where shelves are provided these could be arranged to 
tilt. Alternatively the storage region may comprise a 
20 pusher of some description. In preferred embodiments 
however, the dispensing station comprises means for 
removing items from the storage regions. This helps to 
realise the advantages available in accordance with the 
invention of minimising the cost thereof by avoiding the 
25 need for each storage region to have dedicated 

dispensing means. For example, only a single dispensing 
station and associated dispensing means could be 
provided . 

The dispensing means could comprise any one of a 
30 number of arrangements for removing items from the 

respective storage region. The possible arrangements 
fall into two broad categories. In the first category 
are those adapted to operate from the opposite side of 
the storage region to where it is intended that removed 
35 items will be received and which will therefore operate 
essentially by a pushing action. The pushing action may 
involve physical contact e.g. as with a push-rod, or may 
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for example comprise a blast of pressurised gas to blow 
items from the storage region. 

In the alternative dispensing means operating by a 
pulling action could operate from the same side of the 
5 storage region as removed items are received. In the 
latter category two particular arrangements are 
preferred. The first comprises a claw arranged to hook 
over and pull the item off the storage region. The 
second is a suction probe arranged to generate a reduced 

10 pressure between its end face and a side of the item to 
allow the packet to be pulled off by retracting the 
probe. It is envisaged however that other arrangements 
may be possible - e.g. a pincer similar to that used in 
robot arms or a mechanism involving cooperation between 

15 the dispensing station and the storage region. 

Means for dispensing a single pack at a time may be 
provided. However, it is preferred that the dispensing 
means is adapted to be able to remove a plurality of 
items simultaneously from a single storage region. For 

20 example in the preferred embodiment wherein each storage 
region comprises a plurality of shelves, a plurality of 
dispensing means - e.g. pushers or claws may be provided 
corresponding to respective shelves, most preferably 
with a mechanism being associated with each of the 

25 shelves. Such plural dispensing means could work 
independently of one another or may all be operated 
together. Clearly this factor will influence the 
possible arrangements in which the packs maybe stored in 
an apparatus in accordance with the invention. If 

30 plural dispensers operate together, only packs to be 
dispensed together may be stored on the corresponding 
shelves of a given storage region. 

The dispensing station preferably comprises a 
dispensing chute for receiving items which are removed 

35 from the storage region at the dispensing station. Such 
chutes are well known per se and any suitable 
configuration may be employed. 
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The storage regions may be circulated continuously. 
This requires that the loading and removal of items 
from the storage regions can be accomplished 
sufficiently quickly relative to the transit time of the 
5 storage region past a given point. Alternatively they 
may be circulated only when required, preferably in such 
arrangements only until the desired storage region is 
aligned with the correct dispensing station or loading 
point. Of course, in the latter arrangement the 

10 direction of circulation may be chosen to achieve such 
alignment in the shortest possible time. 

As mentioned above, the benefits available in 
accordance with the invention may be maximised by using 
it in conjunction with an automated pharmacy or other 

15 automatic stock storage and retrieval system of known 
type. When viewed from a further aspect therefore the 
invention provides an automated stock storage and 
retrieval system comprising stock transfer means for 
transferring items of stock from an input area to a 

20 storage area and for subsequently retrieving said items 
of stock, the apparatus further comprising an apparatus 
for storing and dispensing of a plurality of items of 
stock comprising a plurality of storage regions and a 
dispensing station, wherein said storage regions are 

25 arranged to circulate around a continuous path such that 
each storage region is periodically brought into 
alignment with the dispensing station so as to allow 
items to be removed from the storage region at the 
dispensing station; wherein the stock transfer means is 

30 arranged selectively to load items onto said circulating 
storage regions. 

Thus in accordance with the above aspect of the 
invention, items of stock may be stored in the 
circulating storage regions as well as or instead of 

35 being stored in the normal static storage. Several 
possibilities arise. An item may be input into the 
system using the input area as normal and the stock 
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transfer means controlled to load it directly onto one 
of the circulating storage regions rather than the 
static storage area. This is particularly advantageous 
in the case of commonly requested items - i.e. so-called 
5 "fast movers". These may then be dispensed rapidly on 
request by avoiding the delay inherent in picking and 
transferring from the static storage by the stock 
transfer means - such as a robot arm. 

Furthermore, it will be appreciated that since 
10 space in the circulating storage regions may be 

allocated dynamically, the classification of particular 
items as fast movers is very flexible and may be 
modified rapidly. Indeed it is envisaged in accordance 
with preferred embodiments that items could be removed 
15 from the circulating storage regions and replaced in the 
event that they are de-classified as fast movers. 

Alternatively, an item may be input and transferred 
to the static storage as in known systems and thereafter 
transferred from the static storage to a circulating 
20 storage region. This is advantageous in the case of a 
fast mover which requires replenishment on the 
circulating storage apparatus or where items of stock 
held in static storage are later classified as fast 
movers . 

25 Additionally this procedure may be beneficially 

used in making up an advance order. In prior art 
systems no increase in output speed is achievable for 
such orders however much advance notice is given (unless 
they are stored temporarily outside the system, which is 

30 undesirable) . In accordance with the invention however, 
such orders may be made up during the period of notice 
and stored in a circulating storage region. When 
required the whole order could be dispensed 
simultaneously if it is sorted in a single storage 

35 region. Such dynamic loading of a rapid dispensing 
apparatus is not possible in accordance with known 
systems . 
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In preferred embodiments the circulating storage 
apparatus is configured to allow items to be placed 
manually in its storage regions. This is beneficial in 
coping with awkwardly shaped or sized items which may 
5 not be accommodated by the conventional storage system. 

Although not essential, more than one dispensing 
station may be provided which will further increase the 
potential output rate. The dispensing stations could be 
arranged to dispense to a single point or to different 
10 points - e.g. for operation by a plurality of users. 

Equally more than one apparatus in accordance with the 
invention may be provided in a given system. 

Certain preferred embodiments of the invention will 
now be described, by way of example only, with reference 
15 to the accompanying drawings in which: 

Figs, la and lb are front and side views 
respectively of a stock storage apparatus in accordance 
with the invention; 

Figs . 2a and 2b are detail views of two examples of 
20 shelf modules usable in accordance with the invention; 

Figs. 3a - 3c show schematically how the apparatus 
of Fig. 1 may integrate physically with an automated 
pharmacy ; 

Figs. 4a and 4b are front and side views 
25 respectively of a stock storage apparatus in accordance 
with another embodiment of the invention; 

Figs. 5a - 5c show schematically how the apparatus 
of Fig. 4 may be integrated physically into an automated 
pharmacy; 

30 Fig. 6 is a series of views showing the operation 

of a first embodiment of an ejection system; 

Fig. 7 is a series of views of a second embodiment 
of an ejection system; 

Fig. 8 shows a third embodiment of an ejection 
35 system; 

Fig. 9 shows a fourth embodiment of an ejection 
system; 
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Figs. 10a and 10b are plan views similar to Figure 
3a showing possible locations for dispensing stations; 

Figs . 11a and lib are plan views similar to Figure 
5a showing possible locations for dispensing stations in 
5 that embodiment; 

Figs. 12 and 13 are schematic diagrams showing how 
an apparatus in accordance with the invention may be 
integrated functionally with a known automated pharmacy; 
and 

10 Fig. 14 is a view similar to Fig la of another 

embodiment of the invention. 

Figures la and lb show respectively a front and 
side view of a circulating storage apparatus in 
accordance with a first embodiment of the present 

15 invention. The apparatus broadly comprises a plurality 
of storage regions provided by shelf modules 20 which 
are attached at one end to a conveyor belt 22 which 
passes over a pair of rollers 24. One of the rollers 24 
is driven by a motor (not shown) . 

20 One of the shelf modules 20 may be seen in greater 

detail in Figure 2a where it may be seen that it 
comprises five shelves 26 on each of which an item such 
as a pharmaceutical pack may be placed. An optional 
vertical divider 2 8 may be provided in some or all of 

25 the shelf modules 20 in order to sub-divide these 

shelves to allow a larger number of smaller packs to be 
received. 

A schematic diagram of another embodiment of a 
shelf module 20 1 is shown in Fig. 2b. In this example 

30 the module comprises two fixed shelves 26' and a series 
of horizontal and vertical removable dividers 28 ! . It 
will be seen from Fig. 2b that this combination of fixed 
shelves 26 1 and removable dividers 28 1 allows great 
flexibility in the size and shape of the individual 

35 shelf spaces formed. 

As will be clear from Figures la and lb, in this 
embodiment the shelf modules 20 are circulated by the 
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belt 22 in a plane parallel to their height. This means 
that packs stored on the shelves 2 6 will be transferred 
between the lower and upper faces of the respective 
shelves as each shelf module 20 is alternately inverted 
5 at each end of the travel. An alternative to this 

arrangement is shown in the embodiment of Fig. 14. In 
this embodiment, the orientation of the shelf modules 20 
is maintained throughout their travel. This requires 
the drums 24 1 to be larger and thus the belt 22' to be 

10 longer but it is possible for the Fig. 14 embodiment can 
be operated with less noise than that in Fig. 1. The 
overall size of the apparatus is the same. 

As is clear from Fig. 2a, the shelves 26 are open 
at both sides to allow loading into and/or removal from 

15 either side. The circulation speed of the conveyor belt 
is sufficiently low to prevent the danger of packs being 
thrown off the shelves. 

In use one or more dispensing stations are provided 
around the travel and these will be described below. 

2 0 However, they are omitted from the present Figure for 
the sake of clarity. 

Figures 3a, 3b and 3c are respectively plan side 
and front schematic representations of the physical 
integration of the apparatus of Figures la and lb into a 

25 automated pharmacy. Considering firstly the plan view 
of Figure 3a, it will be seen that the circulating 
storage apparatus 10 of Figs, la and lb is provided 
parallel to and spaced from the ordinary static shelving 
14. The area 30 between the circulating and static 

30 storage 10, 14 is the envelope of required movement for 
the robot arm (not shown) in order to allow it to access 
all of the static shelving 14. It will be seen from a 
consideration of Figures 3b and 3c that in fact further 
static shelf space 14a, 14b may be provided above and 
. 35 below the circulating storage apparatus 10 (shown only 

schematically in these Figures by the volume of space it 
requires) . Therefore, the circulating storage apparatus 
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10 in accordance with the invention need only require to 
replace an ordinary section of static shelving and does 
not need any wholesale redesign of the automated 
pharmacy . 

5 Figs. 4a and 4b show plan and side views of a 

second embodiment of the circulating storage apparatus 
of the invention. In this embodiment, the shelving 
modules 20 are also attached at their lower end to a 
conveyor belt 32 but in this embodiment the conveyor 

10 belt 32 circulates in a plane perpendicular to the 
height of the shelf modules 20 so that they remain 
upright at all points on the travel of the belt 32. 
Again, the dispensing stations are omitted for clarity 
from this diagram. 

15 Turning to Figs. 5a, 5b and 5c the effect of the 

different shape of the circulating storage apparatus in 
Figs. 4a and 4b on its installation in the automated 
pharmacy may be seen. More specifically, the 
circulating storage apparatus 10 1 replaces the top 

20 shelves of an existing installation so that it sits 
above the static shelving 14 1 . 

The width of the conveyor belt path is set to be 
the same as the separation of the two banks of shelving 
14a f , 14b 1 so that the shelf modules 20 will be located 

25 in the same positions as portions of static shelving 
would have been. This allows simple loading of the 
shelf modules 20 by the robot arm (not shown) from 
inside the oval. It will also be clear from the 
foregoing that this embodiment is easily retrofitted to 

3 0 existing installations simply by removing the upper 
shelves . 

Fig. 6 comprises a series of diagrams the operation 
of a first embodiment of a stock removal means 
associated with a dispensing station for removing items 
35 from the shelves 26. In this embodiment, part of the 
dispensing station's stock removal system is located on 
the opposite side of the shelf module 20 to where the 
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removed pack will be received. The removal system 
comprises a horizontally moveable pusher 32 which, when 
actuated, passes horizontally into the space above one 
of the shelves 26, engages with a pack 34 stored on the 
5 shelf and pushes it to the far edge of the shelf 26 so 
that it falls out to be received by a dispensing chute 
from which it is made available to the appropriate 
personnel . 

Once the pack 34 has been removed, the pusher 32 is 

10 withdrawn from the shelf space so that the shelf module 
20 may move away from the dispensing station without 
fouling the pusher 32. If continuous circulation is 
employed, the duration of the pushing and retraction 
cycle of the pusher 32 will be arranged to be very short 

15 in comparison with the time taken for the shelf module 
20 to traverse the dispensing station. 

Although only a single pusher 32 in alignment with 
the fourth shelf up is shown, in fact a pusher 32 is 
provided for each of the shelves 26 and these have 

20 simply be omitted for clarity. Having a pusher 3 2 for 
each shelf 2 6 allows all of the packs stored in the 
shelf module 20 to be ejected simultaneously. It is 
even envisaged that there may be more than one pusher 
per shelf where the shelves are subdivided as shown in 

25 Fig. 2. 

A slightly different alternative (not depicted) to 
this physical contact arrangement would be to use one or 
more jets of pressurised air or other gas to blow the 
packs off the shelves. This would have the advantage 
3 0 that there would be no physical member to withdraw after 
dispensing and thus it may be possible for the shelf 
modules continuously where otherwise it would not have 
been. 

Fig. 7 shows an alternative removal mechanism. 
35 This arrangement is provided on the same side of the 

shelf module 20 as the removed pack 34 is received. In 
this embodiment, a claw member 36 is advanced into the 



WO 2005/016796 



- 13 - 



PCT/GB2004/003474 



shelf space 26 and hooked over the far edge of the pack 
34 whereafter the claw 36 is retracted, pulling the pack 
34 off the shelf. It will be appreciated that some 
vertical as well as horizontal movement of the claw 36 
5 will be required in order to prevent it accidentally 
pushing the pack off the far edge of the shelf 26. It 
will further be appreciated that this requires a gap 
between the top of the pack 34 and the shelf 26 above 
and there is therefore a limit on the maximum dimensions 
10 of packs which may be removed from the shelf in this 
way. 

Fig . 8 shows another embodiment which operates from 
the same side as removal takes place. In this 
embodiment, a suction probe 38 is advanced towards the 

15 pack 34 until a rubber suction cup 40 at its distal end 
forms a seal with a side wall of the pack 34 which 
allows a low pressure region inside the suction cup 40 
to be achieved thereby adhering the pack 34 to the 
suction probe 38. The suction member 38 may then be 

20 withdrawn pulling the pack 34 with it off the edge of 
the shelf 26. Once the pack 54 is completely clear of 
the shelf, it will fall away from the suction probe 3 8 
since the suction force of the latter is not sufficient 
to overcome the weight of the pack when it is no longer 

25 supported by the shelf. As in previous embodiments, the 
pack 34 may then be received in a dispensing chute. 

A fourth embodiment of a stock removal system is 
shown in Figure 9. In this arrangement, the shelves 26' 
of the shelf module 20 1 are declined towards the 

30 ejection side of the module 20». The packs 34 on the 
sloping shelves 26 1 are prevented from falling off the 
respective shelf by a gate 42 in a side wall 44 of the 
dispensing station. Ejection of the pack 34 may then be 
achieved simply by raising the gate 42 at the desired 

35 point until the pack 34 has fallen off the shelf 36 1 

whereafter the gate 42 may be lowered again. It will be 
appreciated that in accordance with this embodiment, a 
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side wall must be provided all the way around the 
conveyor belt to prevent the stored packs from falling 
off before they are required. Alternatively, the 
shelves may be tilted only when they reach the 
5 dispensing station. 

Figs . 10a and 10b are both schematic plan views of 
an automated pharmacy incorporating the embodiment of 
the invention shown in Fig. 1. However, Figs. 10a and 
10b show additionally possible locations for dispensing 

10 stations. In Fig. 10a, the dispensing stations 48 are 
located on the inside of the circulating storage 
apparatus 10 i.e. within the movement envelope 30 of the 
robot arm 16. This requires some moderate additional 
programming for the robot arm to ensure that it does not 

15 foul the dispensing stations 48 but has the advantage 
that the overall size of the system is minimised. The 
dispensing stations 48 could, for example, comprise 
pushers as described with reference to Fig. 6. 

The dispensing stations 50 in Fig. 10b are on the 

20 outside, i.e. the dispensing side, of the circulating 
storage apparatus 10. These could employ stock removal 
systems such as those shown in Figures 7, 8, and 9. 
Clearly the advantage of this arrangement is that the 
dispensing stations 50 do not interfere with the 

25 operation of the robot arm 16. 

Figs. 11a and lib are similar to Figs. 10a and 10b 
respectively except that the circulating storage 
apparatus shown in Fig. 4 is employed instead. 

Use of the apparatus described hereinabove and its 

30 operational integration into an automated pharmacy will 
now be described with reference to Figs. 12 and 13. 

Turning firstly to Fig. 12, there may be seen a 
schematic diagram showing the operational integration of 
a stock storage apparatus 10 in accordance with the 

35 present invention with a known automated pharmacy system 
comprising a drug pack input belt 12, static shelving 14 
and a robot arm 16 . 
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The two broken arrows 1,2 shown at the left hand 
side of the diagram indicate the possibility in 
accordance with this arrangement either of placing drug 
packs onto the input belt 12 (arrow 2) in the known way 
5 or alternatively loading packs directly into the 

circulating storage apparatus 10 in accordance with the 
invention (arrow 1) . This latter possibility is 
particularly useful for loading unusually shaped or 
sized items, for example bottles, tubes or over- sized 

10 packets, which it may not be possible to accommodate 
within the known pharmacy system 12-16. 

Those packs which are entered into the pharmacy 
system using the ordinary input belt 12 (arrow 2) may 
then be placed onto the static shelving 14 by the robot 

15 arm 16 (arrow 2a) as is well known in the art, but 

alternatively packs may be loaded by the robot arm 16 
directly into the circulating storage apparatus 10 
(arrow 2b) . The decision as to which of these options 
to take is made by software controlling the robot arm 16 

20 based on the type of pack that has been placed onto the 
belt 12. If there is expected to be a regular high 
demand for the particular pack i.e. the pack is 
classified as a 'fast mover' or if multiples of a pack 
are often required together, the controlling software 

25 will direct the robot arm 16 to place the pack directly 
into the circulating storage apparatus 10 to allow it to 
be rapidly dispensed. If the particular pack does not 
fall within the definition of a fast mover, it will be 
placed onto the static shelving 14 in the known way. 

3 0 A third possibility is indicated schematically by 

arrow 3 . In this procedure a drug pack may be picked 
from the static shelving 14 by the robot arm 16 and 
placed onto the circulating storage apparatus 10. This 
would be appropriate for example where an advance order 

3 5 was being made up which included at least some non-fast 
movers which would therefore be located on the static 
shelving 14. The advantage of this procedure is that 
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when the order is ready, it may be dispensed altogether 
from the circulating storage apparatus 10 rather than 
having to be picked one pack at a time by the robot arm 
16 as in current systems or, undesirably, stored outside 
5 of the system. This procedure may also be used to 

replenish fast movers on the circulating storage 10 from 
additional stock on the static shelves 14 or to move 
packs onto the circulating storage if they are 
subsequently classified as fast movers . 

10 Figure 13 shows the possibilities for dispensing 

packs in accordance with the invention. Arrow 4 shows 
the conventional method whereby the robot arm 16 picks 
and dispenses' packs from the static shelving 14 one at a 
time. The second possibility given in accordance with 

15 the present invention is shown by arrow 5 in which packs 
may be dispensed, possibly several simultaneously, from 
the circulating storage apparatus 10. Of course, since 
these two methods of dispensing are independent of one 
another, they may be carried out in parallel. 

20 Thus it will be seen from the foregoing that in 

accordance with the invention a flexible, dynamically 
allocatable storage space is provided from which 
pharmaceutical packs may be dispensed very rapidly. By 
stocking this storage space with fast movers, not only 

25 is the output rate for these packs significantly 

increased, but the overall output rate for the system is 
also significantly increased firstly since fast movers 
represent a significant proportion of all the packs 
dispensed; and secondly because the robot arm is then 

30 freed to pick less common requests from the ordinary 
static shelving. It will further be appreciated that 
advanced orders may be made up in quiet periods between 
real time orders and placed in a single shelf module so 
that when the patient comes to collect the prescription, 

35 all of the packs may be dispenses simultaneously. 

It should be understood that whilst the preferred 
embodiments of the invention have been described with 
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reference to their use in a automated pharmacy, the 
principles of the invention will apply equally to any 
automated stock storage and retrievable system. 

Of course if a particular pack stored in the 
5 circulating storage apparatus is declassified as a fast 
mover it may simply be removed from the apparatus by the 
robot arm and replaced on the ordinary static shelving 
so that the space on the circulating storage may be put 
to better use. 



10 



